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(With one figure) 
In various species of sea-urchins, unfertilized eggs, which have mice been 
subjected to temperatures higher than tho'e of the normal sea water, accomplish 
the cleavage faster than eggs kept under usual laboratory condition when both 
are removed to and fertilized in the sea water of normal temperature. As far as 
I am aware this phenomenon is found in many species of Japanese sea urchins, 
notwithstanding that the temperature of sea water in the breeding season differs 
according to species. 
Detailed experiments were carried out with Strongylocentrotus pulcherdmus 
(Fig. 1). The highest temperature which permits regular cleavage of eggs of. the 
species is as high as 22.5'C. The results plotted in the figure reveal that . the 
unfertilized eggs display a remarkable sensitivity in terms of cleavage rate to 
temperature being :even slightly higher than the normal. The cleavage is much 
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accelerated by tlie treatment except in two cases where the eggs heated for 60 and 
90 minutes respectively at 27.5'C lose their ability to cleave. The rate of cleavage 
changes as a function of heating duration for each temperature tested. However, 
when results from different series of experiments are compared with one another, 
the relation between the rate of acceleration and the quantity of treatment is 
not so simple, the former being not always proportional to the latter. For example, 
in experiments at temperatures lower than 22.5°C the cleavage rate increases as 
the duration of heating becomes longer, while at higher temperatures such 
relation is inverted. These data seem to provide evidence suggesting that there are 
two kinds of reactions being involved in the phenomenon; both would be induced 
by heating but exert opposite influences, one accelerating the cleavage and the 
other retarding it. The actual rate of cleavage might be assigned to the combined 
effects of these reactions, though the nature of these reactions has not been 
ascertained. 
It should be noticed that both 0 2 uptake and the activity of succinic de-
hydrogenase of unfertilized eggs, increase in accordance with the rise of tempera-
ture. Although, unfertilized eggs heated in the sea water of low oxygen tension or 
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Fig. 1. 
containing 2-4DNP at concentration of IO-•M, cleave after fertilization at the 
same rate with those heated in natural sea water. These facts may suggest that 
some reactions other than oxidating are .involved in. the phenomen_on. 
